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iwm%] mmm 

[M3] mm^mfofonmteyzv wie*****^ turns' 
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fffft^n^aivtey, * fcttftan 1 ©¥^#4£©iuSe»*iig^B i: ©s 
i msx±<Dm*tf&f& a n, fr -ommm i © t mrx?® £m&«&ibmi 

iwaio] *i mi**. *«?an> ^2©^#^« 

»««*n-?ti*«snT £ y . * bursas* 2 <D*#flc«ot8ffBffl*«*^® t o 
iE»isc«s»tt, caws*, a &cswB*»#M±ic4>a!< t 

cit#3(i 1] ms9i^m»Mifii/v 3>3^-3iwa*-f>*<n^^*A/Mo s 

£*KttTflBffl®¥*tMECSlft3tt, fro Kl/>f hWSfrht 
tc|frfB^2©4 i ^«tcjg^anTVNSii:S:!RF^i;-r«>»**9 xttl oicsa 
^©^siifcgie., 

[f#Sl 2] t&iB¥^ft®frS/y 3>froffrfBi!t^frp^*;bMOS h9 

izm2<D¥m#mzmMztiT^zz.£Zft®ii:-tz>m&m9ji.iti otcsats© 

[J»*ai3]f#S9, 11. 1 2©e>^,V\-ftlfr 10(C|B«©^^g 
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o 

[0 0 0 1] 

[0 0 0 2] 
[&*©&«] 

*lT^*©tt, (PEFC:Polymer El 

ectrolyte Fuel Cell) fcPf tf*l*flBHT*»S. ZtU*. ^ 

*ft#H*i5i:vOJIffifc«fc<5 Q PE FCffllMHiMtStAlz-^tt 
4 3-4 71, 2 0 0 1$) jf97r-f h»MI/-itJ:»Jti<S 
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hft, S/U 3>S§i?Al/-#£ffl^fev^?nTO«M£ 

, i o itmft+mftmm'gm* eoa-umm. eittsAf, uttimtR, 

1 6BSm 6 2J4«S»*»S:*IXL/fcna (10 0) ffiMi/U3>lf 
. 6 3liffiA86»*JnXbfenaE (1 0 0) ffi*ffi*/U3>l£«, 6 4li->'j3 

>«tft'J)5. Hiajcasv^T, mwe&z** s - JtoMtMLti t WM¥l6M 

3&»&*#tC|ft^oT, mUl 4 lC#t«&3tlS. MI6 0, 2?**6 

1 ttilfcJC, fflt'SSlf 3 0 0 nmffl^nAii±lCif 5 0 n m(D±M 

K£«jibfeiJiT?«jss*iTv*s. mnme o?\t* * j -ji*mmifi±<DMm 

ftMSlciU, m^t^n hvtnKftftiSJc^jW (CH 3 OH + H 2 0-6e"+ 
6H + +C0 2 ) S*lS. ZKD^D h>®^-tiJ?:$ 1 0 0 /imffll^BMIPK 

Mi 0**21**6 mucifcftu £**6 l-e^^oiii^t^i*^ 

^JsftStiS. Z.©5£*®6 1 T*<5DS/SfC«J:y«^M»2*l5 (1. 5 0 2 + 6 
e"+6H + ^3H 2 0) . |fffB 2 Otf)£/S3;fC «k *J , TOU 6 1 «Tftt«^ # 6 

Z£tft>frZ. H 1 3 ©«8»*?ftO»-&, *S:JnXUfeJP*4 7 5 ^mCDS/'J n 
>S*6 2&t>*6 3 1 . 5 pmCDS/U 3 >#&BMtll!l 6 4 (C «fc o T 

«»«6 o, ?8AS6 i«ii:»jid*3nTv^s. 2/u=3>a«6 2 

&tf6 3 ii#^^^g&C0«it«1*i: bTflMlbT^*. Hl3fCfcV*T, TOSS 
*1 4ftataj»aE»l 6CD«, »Sfct*tl-?4x2 5 0 Mm, 50/imtfe5. * 
fef*#b£TO«M£ft©B«tel 6 mm XI 6 m mT» S # 1 . 5mmt#S 

>^x/N-<D-isinxici€.iS=ix Mb#ra site shafts. 

[0 0 0 3] 

b «k t t-tzwam] 

bfrbfctf^, H l 3 © J: ^ 4:«B»ltt®iA & i: o HI 
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z&^t~wMM6 otmh-c-fu by&£.f8.L. zfttfmfr*m#mmnmi o 
mfomM'K.m i ommizmnme o tfmf&znx^&^ftffi (h^a : 012 s o 

Mm/if) :fflA*«T?ti^n h>ffltA»*fffb<fiTtSife 

«>, II O0#fiIi^fciJffl^nh>fifilA!ffi<f J ;oT (flt©«#Slt#*S 
*e>o ftRR. K^StifeBi 3©«m««n?Hu ftMSE**M»i:LTS^ (Pt 

) s£iiJKft*a>*<&v*& (au) fc/B^ferfcKfcjBH-tstf, »?£©*# 

[0 0 0 4] 

fiTo^at v Rtfmmmmzmw. t lx* v ^wtc b kigfttinffi 

[0 0 0 5] 

« K/*tt£6tt &, ffifttt b < ttflSftaflMftftK * b fe 2 &©¥ 

a 

[0 0 0 6] 
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[0 0 0 7] 
[0 0 0 8] 

£ L T p S%> L < fit n §9© if*. & T'^GS/tS * o iz& y »4*?fiigftffl i 
[0 0 0 9] 

* * - *j m x-mm $ 4% x v * s r t. mm t -r z . ts& - vm it&ux- % m 

©ffi^^fic33V%T=fe^"5riB7?&S„ 
[0 0 10] 

mm • wmaitzzttfxg. ^mrnx'^mmiz^^mmmmmti^r^m 

[0 0 1 1] 
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[0 0 12] 

zm&. raw tkb, ^K^Ltw^tsii:}: 

[0 0 13] 

*m<bte*m?kmm. m-^-t^^tizi^m^nt^mmmmiz^^x. tfriass 
&mt(Dixftwizm&m. ^mfamtfzbizmmzfts m>izffim*mfom±iz 

m to T n > A ? h *> o ]S#tg & jlWEBStf J|3ST* £ 6 . 
[0 0 14] 

^mftMzmtkmm. &&irzz.£iz£vmi&2nfcMMmmizis^x. mm^ 

^•®ii©s*f®(ci?e»^ ^^s^se.tcassti, $e>(cMS3^^s±(c 

m^mm<D-m^mBmmj^<D-^\zm»t~mom^vxm^mzmm^n 
, in^T^gpiH^tcj: y «ria*-?©sifi«fiBai©-a$«««rfa*i ©3M*#«tc 

*-v:/l*fc fife, ifttn^J' Hfr^i«tliBfc4M*fM6Stia»# 
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[0 0 1 5] 

* 9 (d l g\>^mn&T*immwMm'm<D m^mffiTK s ^ £ #«rtB t & s 

. lulHn^-^>*;i/MO S h 9 (DIM «fc 'J, ftf 

fB»4«M© ffi ±S%«f RB "Til fcfc*. 

[0 0 16] 

© b ft v^mE-etufBTOSM© tts**j±T[is srKje-r s 3 1 # «rtg t & *. * 

[0 0 17] 

£ K*#j&IB;&ffiT 4 AMBIT? £ , »fC5!c)tUfeffi*««#&*i*. 

[0 0 18] 
[0 0 19] 

(* i oimmmm) 

*mw<Dmi <7)mmmm\*. mnmt^Mm, &t>*ss?SBi©3o&^A,-e«t 
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[0 0 2 0] 

hi (a) , (b) it*n?n*mmmt&a>mmmm<Dmmmj%m* rv&m 

[0 0 2 1] 

— y)i>^ru XA/fr jJ< U v& ifoS^-f-H^WSPSK l 0 MMtc, (p 

t) MK&£®ttftttfiitiEjf i lt^iiiif i 2jw*j*s4ith*. «s 

1 5 Sr^Lfe pIJ"J 3>»-feySU-dt 1 5(4, HB < 5/ U 3>/flliMMMB 
3>^?M1 7 5:i>LT^tIiIll 2(c®M2*iTV>&„ rrti/'J 3 
>/«fi$KmHI3f*--S ny$? Mi 7tttt»Lfc**Wifttt»i:fi&S/y 
tf-f KK©*MK-e**. HI (a) Ta*Ufe«»*Jfttt, «Tf»lflt4#*» 

0 0 Mm. OO/imT&'J. M&tf 6 >f U 3>ttEfc#ftfCJS 

nS!'>U 3>JS-fe^U-* 1 3©flC»ttJ|&6 5 O/tmTffe*. ffiftSK 
5&1 6©ipl(i,^2 0 0 /tm, iSggSttg^atc^uv^s 5 0 /* mfl>5. H 

1 (a) |C£viTn93/y 3 >§g-tz/* I/- * 1 SttiffiUll 4 <D1*titWti£ L 
TcaSfflfi. flSfttt&ftMRJf 1 lT»»4Lfc«-f-«:*HIJIH»»C«t»JB"*-fcft«) 
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t*&3 0 jiMtsji ni'>y ny^Ai>-^ 1 3©s®ici8W-ej*vt 

r;i/5fKi:'fflill;^->2 o, itgs o # mcor&ifcg&i:'© 

I19 5:^ttpSi/y3>gtAU-3!l 5iC«i&^ftS„ 01 (a) IZ&Ql 

3*lTVN§ffiSmi/U 3>S^©JtffiflLti^l OmQ • cmT*&5 2>\ »SJ¥^ 
& 6 5 OAmtfii, HffiM&MaLTizAI/-#(D*&ffi;»Sfe 

~ZibZ>Z\ ffilAtf 1 0 OmA<omtfc£ffi;ftL;fe##©-feAb-#g|5T* 

©WEE»Tn;u*6. 5mVi:fcy, ffi**ffitc*fl/T»i;*lKT?**. 

[0 0 2 2] 

«±©J:'5K:S/U3>3SSS:-fe^l/-*W»jcMV^*i:, JSStfl. 5mm}C 
[0 0 2 3] 

tc^-r «t e> ^tiSMi $: n^-r sit^ts. 0 2 a 3 o o»^«m & 
«SLTitt?ii^Lfe«9iT% mmwmit-'feco'tt. 01 (a) cjt^mAWE 
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£ 3fKc-t3r fctf-es*. H2<Z)^)fsf*M©«^ttHi (a) i:#JC«Jic|iJic 
tft** 1 . (1) £ft&>K>7*-ei£ffl«tt-f S, (2) S/'J 
W#*M&±Tna (pST*»«r) (3) HiSfCj!l!S»SE»l 4fc?g»a6 

» 1 6 fcjM&ufes/u 3>»-fe^i/-* 9 fefflv^^^Ajft^^msje-rsiSK 

[0 0 2 4] 

ikic*mfeMM£9E&m<Dm&&mwz-D^Tmm-tz>, m&m (in (a 

) ) ^cfe^^TftBJ^fH^eAa5^cffia•t*1»m^:Hl (a) T*Bgp*:Lfco MH 

ttffttKJfl l#Wft@fc<*«ttC»J*SftTV**©K:#U HI 3©tE#« 
ttiil^^IfttM 1 0 StBtcftSftfi 6 0 (D*^^SP »; 2 5 0 ti m 

[0 0 2 5] 
[0 0 2 6] 

[0 0 2 7] 
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[0 0 2 8] 
[0 0 2 9] 

WnS*iTV*fc#, 03 (a) , (b) lc*ft-?*iK9*£H£&ft«ilfr&a) 

Av^. 03 (b) ©R^gpffiAS (03 (c) ) t/Vxytrvv 

F2 9 SiAl/fepSJ/'J 1 5 Sffi^Sifctcj: y, gflnglSTj- 

Sett 1 OAmfii:*^ ffi5ta^<o^5^>*CDJtAS:»*Wtc|»<ii:««^rtti: 

[0 0 3 0] 
[0 0 3 1] 

4c|S]KM(Ottmtt®ii3t#IR«:BrB(c|fit5«M«'r&. 04 (a) ~ (d 
) li*HMl0«iHa0lgBrIiSHT$)S. IHC<05 (a) ~ (c) 

i±04 (d) \zffi<xmc>mmm&m*mhx^z. 04 ( a ) icas^-c, t-r 

. HIIIlfenSi/ij3>IS7 OCDflSl ©BiCPiS^-5:*DJi«ffi8 0 k e V 
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J&titt& (04 (a)). S &C« 1 © 1/^ h^* - > 2 2 fem^SXvtli 
Bflt9B*tp7*9 0 01C, 3 0^fflt»jp|i»15:fiei. 3*llC 
<fc»A nS3>^ Ml 8tnS^««tI7 1 fC^ALfe**^®**^ 

«ft»I7 1 lZffi,mM.J-$:tomm&2 5keV, K-X15E 1 4 c m _2 (CT 
ftA5:|jott, 7 0 0°C % 3 Of^ia»®iI§Slf^ SfetCn^S/U 
3>3S«7 0&5wt n 7 1 

±KX^y*ffifcJ:y B&JWR7 2 &*&5 0 nmfcfrt* (04 ( b ) ) . ?£{C 
, gSt#H^*> (CT 1 0 0 OTC, 3 09©)ftattj»ftlCTB^*R7 2tni 
*ll*ft«;RJi7 1 tp<Di/V n>«:fiJSa-&, e&i/U^-f KK2 5 
3 ££|£&©tg2©ffi{C;*A«y #&{CT7;i/S?8K5:$r8 0 0 n m*fM»bfc4&, 
1201/^ h/W->2 4 £7£f£, K5-f x.>y?yifZfft>Z. fclCj: y, 
|g;^->2 0S:^tS (04 (c) ) . &fC, jg2C!> l/S?X 2 4 

^M2 6©i#S;tf5„ 3 e>{Cffi£©|gl ©K{CJ¥3 3 0 ft vcKD'm 3 CD V 
V*9-y 2 7 Sr^-TS (04 (d) ) „ ?Jctcr © 1/ W1# - V 2 7 & V 

»R1 4 fcjgjft-** (05 (a) ) . M2 6 t»3©US? 

3>§g-fer?l/-* 1 3 fcfc, @5 (a) ©nM^Un>8S-fe^U- 

# 1 3 (Cfc^Tii, 01 (a) (CfeW4S/U3>l8S/«««UIC|Br*-$yir=i 
>^^Mi 7#, SliibfenS^M*ifi«:«7 o £fi£s>UiM KK2 5©« 

*Ki:bT«S*lTV*.5. 7*{C, 04 (a) -05 (a) »j SB* i 

tc «fc »A £^ti&8& 1 6 SrinXbfe pli/ U n>J5H2-rt U-* 1 5^Mt*S5, 
r©05 (b) UDpSi/'J n>5g-fe;ll/-# 1 5 S:T^feM^0tt01 ( 

b) ic^t^ ( (05 (b) ) . &&*®#nmnmi o<dw®ic&& 
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, »k g ~»f k g / c m 2 fflEATt' 1 2 0 9 Ofp©J»»S«:aiJ*.T|f '> 

5 (c) ) . 

[0 0 3 2] 

«±« w l t £ Ac i e» iz^mmmmcDmMnm^ >> u a > ^ n * x c 

[0 0 3 3] 

?7^3>^? mi 7*<ra-i6«(z>isBtcaa>5ric»«s*iTv^«*«, a 6^ 

[0 0 3 4] 

*»Hi©«2 0||JfiJg»tt, ISi^M, &OMt#RK©3o&-SA,'7** 
A $ ft * to L < tt»}© jftt jfcB & * L fe 2 

fflll#tbTi^.5%©T', #oairfla4M*fMSl*K:^»3ftfe£»«K©$A 
^ © ft ffi S © ^ ?5; < £ % - B I z St * #k « ifi M S ft T 3 d i: & 1 1" S . 
[0 0 3 5] 

©*jt«ffln»**«s»«»owrif**EaT»s. a*«ftm?a©««tt, mi ( 

liiJHMD S (Hexamethyldi s i 1 a z ane) CDXfc?>3 - h 

i^-ifMW>5:t) t ®«K^' : fT*©^Sfti:'lc «fc y s/U b 
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**Slr*SHi 4 SMV^TKW-T*. HI 4 (a) , (b) li-efi-ffifcEEffl, 
*«BBaif<z>«S»«*©Wriif*«HT?**J. HB (c) Kttflf* -f :/©m#«ffi 
-•^^©^ttBfc^LTV-S,, 014 (a) . (b) T5 3B7;-Kfllt 
^1/-*, 54tt*V-Kft/tU-3fCfe5. HI 14 (a) a>HtB.SMKW& 

an*, lot, wv*ffl3&***iST?«flii,«tf, 

»»f&lx, 10 (c) c^l-j:-5fcffi;(j«EE#*s<T#oTU* 5. #2)508© 

[0 0 3 6] 
[0 0 3 7] 

mm i ©*s»flt«©i{f««s»«flnc«s»*»*«. 2 ®^#^«©tffia^^; 
sm tc * *i ztimm. a *it « y , * & iuia^ 1 © & talari* 

ttc££3«&fr®£#i&icffiMji. ¥«KWf#se>ic*Jis;ri, septula* 

icg^sn, itu*.r*»iB»K:j: ywia* : ?-©«««i&BJi»©-««««rs2«2© 
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[0 0 3 8] 

mmnm. 1 nmMmmmmm. 1 2 it^mmmmm. i3{±nsii/un> 

%8ft, 1 7ttS/U3>3t«/m««II«Era*-^yi'3>*^ h«> 3 0ttnll 
«3>^t^M, 3 1 &Mih&&Mitmm. 3 2li P 9i;i/3>^M, 3 3 

ttntfi;i/3>** hJl, 3 4(i P av-xm 3 5 ttpS h*l/-f 3 
6linSKW>li, 3 7{inav-Xli, 3 8 iiY- h,1<fei»^ 3 9ftn 
h«H, 4 OiipSffy- httffi, 4 1 l*f*?-£-lttft&MR. 4 2l±®0$fig5 
4 3 ttTVl/SBBSS, 4 4ttp^ac;i/ > 4 5 (in ^ ji;^-eS€>= «*cic, #H5g 
^©^^a©«|^«ISS:gi^1-5„ 0 8(1 »4«MS:V-f ^ClIMIi; L 

x?-v7\H\zfoMht~ ^mfamm ns& t* & y , « 1 ©h^js x* & « «s»«» © 

^^tnft*MOSh7>^^T'li) £SB«LT&-S>o CMOS-O 
A-f H»<Oie**ffiffil« (08t*ttf)Vs s) <D— tttt3R-?&ttitt*R4 1 

8fp©Vd d) ®— flSl*ftffi<2>&JIIKttl2 1 fe^Lt plJ/U n>5g-fe/1l/-* 
(C-etl-ftlV i n, V o u t fciB^SftT^S. d CD <£ (C , ^y^jtT^TO 
£tf?tt«!<, Ji & o i: U T % M v ^ « l o *J6» M <o 

[0 0 3 9] 

*Sl^mCD»4«Vtfi$:SI^#l(CfflV%^*^, SiS*?>6 01CiIt' 
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[0 0 4 0] 

mmm^mmx^, m^x^y^^ bxmm^m<D^^m^mm^mmx^^> 

a 

[0 0 4 1 ] 

[0 0 4 2] 
[0 0 4 3] 

[0 0 4 4] 
[0 0 4 5] 

^JtJ^Jiro^ftieaoiljSXigSfiilTfcRWi-S. 09 (a) , (b) It 

*mmfem<7>¥m<£m&<nmmxmzm?m&M#;mx-ibv. bio (a) . ( 

b) li09 (b) KJB<Ig©Wi®«5£BS:js*bTV*S. 09 (a) T'teSOI 
(Silicon On I n s u 1 a t o r ) S^ilBfkEtlSTfJiaSiltCCM 
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O S>f >/t-#-S:0f£LTV5„ 09 (a) (Ctf-££ *lfc0#ttg#6<IK:0 8 

£*lTV>£,, ®tfe, nl5/'j3>SS7 OMU M^fe (0 0 1), tfU T7^# 

ffi<l 1 OX Jtfglfitfl OmQ • omgfl[0<S«fiuliST*y, 

13 1 ©BliPHiftH 0 0 nm. V a yM<DfSkmitm 1 0 0 nmT'fcSo 

n&^tztb. nmtew,mitft£>te<<^ so nts±iccMos-f >^-*nr»ft 

«J«Lfc (H9 (a) ) 5wt%gS©f^lcS«M5:3 OfMft8tS* 

SriHjf«JE2 5 k e V, K-X* 5 E 1 4 c m" 2 [CtftASfio 2 0 0 °C 

*ffifCT;&5 0 limits 3 35 <a iC, 4 0 0'C, 1 ftfDM&MffoWMJlMK 
&>)m2<D**)li/VVj KK4 7tLT = »W;f-f KBt&TgJfc't*. 3. 

nlJ"j3>J«Ci2 0 0 *m, ggS 1 0 0 /t m©8liDXS:fi i V>, jKftttft 1 
4 fc«tffenS3/U 3>K-feyCU-* 1 3 (0 9 (b))„ £5>tC, 

aa©pas/un>««sfflv^T, 04, m5T'$imLt=.i/v=i>mwu-#<D 

lit* (BIO (a)). ^lIMll 1, «S^«®«!«J1 1 2, 

EfSS:Affibfcn^!s/U n>Sg-feAiy-^f 1 3 i: pS'>'j3>||t;'!l/-^ l 5 
T'S^aii^, 8tk g~jS£+k g/c m 2 ©J±*TT' 1 2 O^C, 9 0#©M1S 

«*3mMM6«#5sj**.6 (010 (b) ) . 

[0 0 4 6] 
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[0 0 4 7] 

*»W©*4 0HJ6jgflltt, ^3©HS6^©^^«tCfe^T, CMOS 
-f >y1-#@8&(Dfr*>y lCn?-^*;i/MO S h9>J>'X# SJS^T, n^*;i/ 

[0 0 4 8] 

mm<D*mftmm<Dmftn>£®T'& y , H#et*is 8 t-#^ l & % © t w«n?& 

SMi *S6i6«ffi©4 s *fMS*H:> H8icfc(t5CMOS^f>A 
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